Abstract. In this paper we present the single crystal growth of Fe 0.95 Se 0.6 Te 0.4 high T C superconducting sample by the modified Bridgman technique. The x-ray diffraction pattern shows the single crystal nature of the sample, as only (00l) peaks are detectable. The stoichiometric composition has been verified by energy dispersive x-ray analysis. The superconducting transition temperature at 14 K was confirmed through DC magnetization (ZFC-FC) and resistivity measurements. By analyzing the isothermal M-H curves, we determined the value of !! 0 ~360
INTRODUCTION
The discovery of superconductivity (SC) in oxypnictides La(O 1-x F x )FeAs at ~8K [1] has lead to vast interest in the realm of condensed matter physics. In earlier days of superconductivity research, it was highly prohibited to convolute SC with magnetic elements, such as Fe, Mn, and Cr. However, there are a number of unconventional superconductors exist in which superconducting state is found in the neighborhood of magnetic state. The trick is to suppress the magnetic state by pressure/doping and working on this line of thought Fe based superconductors were discovered and very soon superconductivity was identified in iron chalcogenides (namely, α-FeSe at 8 K [2] ). All the Fe based superconductors share a common layered structure with planar layer of Fe atoms joined by pnictides or chalcogenides arranged in stacked sequence [2] . Similar to cuprate superconductors, the high T C superconductivity in these materials is thought to instigate from Fe-layered structure. However, an accurate theoretical description of high T C and the deviation from usual BCS theory are still under debate.
In a recent study, using angle resolved photoelectron spectroscopy; it has been shown that there is a presence of Dirac cone type helical surface states in FeSe 0.5 Te 0.5 single crystals [3] . Due to these surface states a 3D topological superconductor (TS) surface can be capable of hosting Majorana fermions. The possibility of these special surface states in Fe based superconductors further invokes the search for high quality FeSe 0.5 Te 0.5 single crystals with improved T C . The relatively high T C (14 K at ambient pressure [4] and around 26.2 K under 2 GPa pressure [5] ), and easy crystal synthesis process makes FeSe 1-x Te x best candidate to utilize this system for TS based applications. In this paper, we report the growth of high quality single crystal of a Se rich composition [6, 7] were vacuum sealed into a quartz ampoule. Since, quartz ampoule often breaks during cooling process, double sealing was done. The double sealed quartz tube was vertically hanged inside a modified Bridgman furnace and heated up to 950°C at the rate of 50°C/hr, and held at 950°C for 36 hr, cooled down to 400°C at the rate of 6°C/hr and further held at 400°C for 18 h. This was followed by quenching the sample in cold water. We got shiny crystals, which were easily cleavable. A few millimetres sized rectangular crystals were cut with help of scalpel blade and preserved in vacuum desiccator for the measurements. The x-ray diffraction pattern of as grown single crystals was taken using PANanalytical ARIES diffractometer with Cu Kα radiation at room temperature. The SEM and EDX spectra were obtained by RONTEC model QuanTax200 at room temperature. The low field DC magnetization measurements were performed using superconducting quantum interference device (SQUID) magnetometer. The resistivity measurements were performed in four probe more using a physical property measurement system (PPMS). The Raman spectrum was obtained using Reinshaw inVia conformal Raman microscope with an unpolarized laser (10 mW) of 532 and 325 nm excitation wavelengths and grating element of 2400 and 1800 line/mm, respectively.
RESULTS AND DISCUSSION
The shiny and pristine crystals were cleaved [a photograph is shown in Fig. 1(a) ]. Figure 1(b) shows the xray diffraction (XRD) pattern of as grown single crystals at room temperature, which shows that only (0 0 l) planes are present, confirming the growth has occurred along the ab plane and indicating good quality of grown crystals. The SEM image reveals layered morphology and confirms the layered growth of single crystals [shown in Fig. 1(c) ] [8, 9] . The energy dispersive x-ray (EDX) analysis [ Fig. 1(d) [8, 9] , which make sure that the sample is in pure diamagnetic state and not in the mixed state. The superconducting T C = 14 K has been determined at the point where ZFC curve shows sudden drop in the magnetization. The isothermal magnetization hysteresis loop measured at 2 K is shown in Figure 2 ! . The temperature exponent of resistivity (γ) was found to be ~0. 6 . The value of exponent shows a marked deviation from the Fermi liquid behaviour (γ = 2). This non-Fermi liquid behaviour is similar to what is seen in the normal state of cuprate and other compositions in Fe-Se-Te superconductors [10] . The temperature independent part of the resistivity, namely, the residual resistivity ( ! ) was found to be 1.33 mΩ-cm. The Raman spectra obtained at room temperature with laser wavelength of 532 and 325 nm are shown in Figs. 3(a) and 3(b) , respectively. According to the group theory analysis for P4/nmm space group, the Г point phonon modes of Fe(Se,Te) are given by: Г = !! + 2 ! + !! + 2 ! + 2 ! . Out of these, there are 4 Raman active phonon modes, namely, A 1g , B 1g and 2 E g in 100-600 cm -1 range [11] while, remaining are IR active modes.
In Fig 3(a) [11, 12] . The mode S5 (285 cm -1 ) has been identified due to hexagonal face of FeSe [12, 14] . The Raman spectrum measured with 325 nm is shown in Fig. 3(b) where only 3 modes at 161 (P1), 201 (P2) and 332 (P3) cm -1 are obtained [11, 14] . In this case, A 1g (Te, Se) and B 1g (Fe) are assigned to P1 and P2 respectively. The E g (Te,Se) mode is completely absent in this case. The mode arising due to in-plane motion of Fe atoms, i.e., E g (Fe) has been assigned to peak P3.
CONCLUSIONS
In conclusion, we have successfully prepared single crystals of Fe 0.95 Se 0.6 Te 0.4 by the modified Bridgman technique. The x-ray diffraction shows presence of only (0 0 l) Bragg peaks, which is indicative of good quality of planer crystal growth. The SEM image at 500X magnification shows layered structure of crystal planes. The Raman spectra analysis shows peaks confirming P4/nmm space group formation. The superconducting T C was determined at 14 K by dc magnetization measurement (ZFC-FC) during heat cycle and further confirmed by the resistivity measurement. For calculating !! (0) we have analyzed different M-H curves and determined !! ( ) with deviation from the linearity criteria. By extrapolating this data we have determined the value of !! 0 about 360 Oe and !! * = 1123 Oe. The temperature exponent of resistivity was found to be ~0.6. This marked a strong deviation from the Fermi liquid behaviour displayed by the metals at low temperature.
